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PROBLEM TO BE SOLVED: To accurately arrange spacers by using the ink-jet method and to 
manufacture a liquid crystal display element with a good productivity by using an ink mixed with a 
solvent having a boiling point of a specific value or higher and spacers, and heating a substrate 
temperature to a specific temperature or above. 

SOLUTION: This method for discharging granular spacers by using an ink-jet head 1 on a substrate 3, 
an ink prepared by mixing a solvent having a boiling point of >=100 deg.C and the spacers is used, and 
the spacers are scattered while heating the substrate to >=60 deg.C. By defining the boiling point of the 
solvent as >=100 deg.C the possibility of spacer discharge failure caused by volatilization and the 
reduction of the solvent near an ink-jet head nozzle is extremely reduced. As a result, stable discharge 
becomes possible for a long time. Moreover, the heating temperature of the substrate should be 60 
deg.C or higher, and the effect is large if the substrate is heated to -40 deg.C to 130 deg.C higher than 
the boiling point of the solvent. 



Inventor(s): 
Applicant(s): 



ISHIMARU NAOHIKO; TAMAI KIYOSHI 
AS AH I GLASS CO LTD 



Abstract 



Data supplied from the esp@cenet database - 12 



http://l2.espacenet.com/espacenet/abstract?CY=ep&LG=en&PNP=JP1 1 281 985&PN... 



04/11/25 



• 



(l9)B*BftflF/? (JP) (12) & §g !|# |fr & $t (A) (IDimimSM** 

#H¥H -281985 

(43)&RB ^fiKll¥(1999) 10^150 

(51)Inta 6 Wl&% F I 

G0 2F 1/1339 5 0 0 G0 2F 1/1339 5 0 0 



5fcSfc8 »*«C0»4 OL (I6D 



<20ttW#*l 


ftIPRO-82015 


(71)ttJKA 


000000044 










(22)ffiKB 


^10^(1998) 3 ^27B 




3KS»=fftBBKA.©rt2TS 1#23 






a2mm 


e*. ess 








#3S;i|««Srjjt«5jl|K^}RIII1150#« 
























»*;iim«SrWBSjriK^jRirril50»flS 











(54) DM®**] X^- iHtffi*^^.^^? 1 

C57) 



( >3:S« 


















"J 





























1 

om&xmsx* -4ot-i 3 ovicmmtzisxm 
iiets©x^~tmtom, 10 

©SffiBWJ#3 5-5 0 d y n/cmOO^^f 

[000 1 ] 20 
[0002] 

.[«£*©«»] saa^^coaissR^tt. s«^r^ 

[0003] coiL*>. mi^vtt&^xbwwmi 
[0004] c<Dmczt>v->tmL ^u+veijbw 40 

«>ffi!£iSftTl>So c ©Office J: x^-U*<DES 
[0 00 5 ] C©fc». ^^-*«r3f5EOfl[II«:E«-r 50 



«fBI¥1 1 -2 8 1 98 5 
2 

mikm^fe&vms^xm^txtcimzzo 

[0006] 

m&wz. ttmcMbxm&vw&MMiKtzi), a> 

rtacf*©EBrt«c*aa&s«(ft3ti5Ci. JW. 
[0 0 0 7] S£3toaa»-CfflC^6tlfcjfi9i**©** 

o bttm&tf i o o "c*«©aKftr. m 

ffia*3& s »fi"C2 0 d y n/c mWTO^^ffl^en 

/Co >f>*^* * y^y b'osXfrmjRxft 

[0 00 8 ]$ fcfc. EfiUMSnfcEfilflUiCClttffiL 

^-*4EBrSSC£#»*W>#. c©a3fflBP» 
[0 0 0 9 ] C<Dtc&> % <{>9is*<9 h&VOZ'*-'? 

BKflNKc *>Ea-r & C t «c & -2, . 
[0010] C<E>/c#>, -f>*5*** hffiJCAS^- 

[0011 Cti6©mH*«*L. 

om *a»*#p ^^stia < na-r ^> c t * § » <b 

[00 12] 

[0 0 13] *fc, *omV&Bl*4>9lSxv hieffi 

ffl-T4«tto»j*[(c#ur. -40-c-i 3o*c^»a^ 



IC&mt h A > tKO'SUVCOmffimfitt 3 5 d y n / c 
m-50dyn/c m<D4 >**^TSX^-1>-i±ffl 

[0014] s htc* -ttomfaumztitcm&zttft 
$#x% <D®(£&ikRvmR<D l terns* 

[00 15] 

oft<, ttHHFA*£i;«:< <-r*c£#r*£. * 

[0 0 l 6 ] H l #*iH«:JHc»i^^— J-ttttttSB 
x?h^?F\ 2tt-f>*i?x* h^v Fl*qMfrr« 

[0 0 1 7 ] C<DB©»B-Ctt* -f>^*vK?F 

IfiJ^ftUW^^^-fMHltS. — X^>f F 
f--^U43OTfl!>SMT*3En^K:*«rr*. cftfcj:*)* 

{ig£fc>€«c<o^KRB6*v3\ -f>*s?* ? h^* f 

fc«fc< % FT— 7*att#^ac«fT*©2# 

[0018] c©^^-iMttwjga«, @^<D^ccfie 

io^ci»$u^ BMbSJIHF-rtt. 2ft©*« 
[0019] *jwr«fflSh5-r>^t/*? f 

[0 020] -{>^^x-;h^-; FO^XJHi 1 fflrfe 
>9*Jx.<9 b^v Frte{I*©^X;l^6©ttte£*U®J 

?**©•?. BttttM*©-/x^«rr*-r>*t*x* 



(3) «HI V 1 1 -2 8 1 98 5 

4 

[0 0 2 1 ] *«Br«WSh*X^— n*. 4>iH/ 
xv h^? FC!)> r X;U^6ttttlnISBtta©^^--*-C* 

txwmxzz. *^-*©Btt*«Bmj:9»&* 
©tr&Wfcflrcas. 

[002 2 ] *JHBTtt. C©X*<— !hP 1 lElCDliHir 

iBttlilS*i*«>©rfcJ:^u. 2Ba±rtfflSti4* 
OT*««r«4. 2«£Lb±fflsns*£«ctt, wc 

[o o 2 3 ] H2K. ^m<oismx^-^mm± 
^x. i umm, 1 2mmfrmc^imsfm<onwi 
[0024] *%mxit, x-c-^»a*m«:»^ec 

ffl $ ft ^ H*fcW©?Mt?s8Mc cd s ft £ <fc 5 cc r 
»«cEBsnsj:^«:3titi«, s»stt©«Ttt*J>& 

30 l\> 

[0 02 5] C©a^«CttfflStl*BBRi«. «S#*f 
BBRtt«»JI5ttr*9*©Jaia*BOJ: 

SW^^icx^-^iKBLtt^CitftSOr, * 

40 ftJR^&c^il^CitcttS. 

[0 02 6] C©*«5WB»B. «^©J>F5XFJt 

Ll*. *«TOrtt % 2«H±©X^-**rBWa:HlO'C 

[0027] *7-STNLCD**7-TFTLCD 
-Ctt. H2CC7R-rj:^CCRGB3e©lBR^jlj6K«:B 
so *tir«»EB3hri>*. c©b*«i 



5 

Cirt*F*U». CCDHJR^a^Sa^SO^l 5 0 m 
£tl£Ii^&&C<£9ft£ 0. RGB3fe©iI^<Dii£(t 

[0 02 8 ] /cix.(l 2. W>«SVGA^O 
«£CCtt, )Sj2ffllJ(Dfv^«*Bl 0 2 urn. £2«Dt: 
7*ttfi3 0 6 /irniW. COIHRI 1 4Ht?88»CC 

> 2 ft<DS&<D{ig£fc>img£#£LT 

rt$-~l>?2tiZ> a ttK*1f «#R©«# 

fcfc, ®*K(Oif5«-«WC<:« 1 0 - 2 5 m m«K<fc 5 
[0 02 9] STNLCDrffitbfR^fcRttfcl*^ 

jsa«i©t:^**»i0 2<im. ffiaffl©e***»3 

SiBSRO««« 82x28 6ymi?^ Hn$Kti 7 
[0 0 3 0 ] C<Dm£, *©R*RjWT?ttXtt-H«« 

«C±TZE*CC*^— RR«cRtf6*irt>*. CCOilftJg 

[0 03 1 ] B2©*1£, ±£©STNLCD*0WCR 
n«, -f>*5/*? h^? F*H 2 

*«3 0B/zmTNfcC>. 5>ftl»yXibrx^ 

[0 03 2 ] T^b^, O^^*-; h^-;F«!:U^ 

*JBK ZO-Ot^xv b^-v K*lBR©5f2;fr|aJ 
"fftfo*, S2©^:/^CC^UTX^-1f£tt 

[0 03 3 ] W\ CflD»^>^*^^FiL 
T^X;KDt:^£3 0 6 umltmfclstC'O'tisx v 

[ 0 0 3 4 ] **«r«, C©X^-1f£ttffiT£l8 

60TO±ici««ir*j< B chit -r>* 



(4) «M¥ 1 1 -2 8 1 9 8 5 

6 

ttffl<5*afcX^--- »A0©-f>^tt, ffll^r^SSME© 
[0 0 3 5] tt, Rj£# 1 0 o •c«±©jg«© 

-f>**jn»s©r. c©s&©fln&*ag«:, 6 0-cw 
io k«. mwj±r©iga©»*^ i oox:«±tstis. 

C<4>ffi, fc£*«^>*©5wt%5fcSS© 

0 0 # C*S§(D^W^$nT^T^^^ o 
[0 0 3 6 ] *«H-Ctt, jg«©8fa&«: 1 0 0 'C«±<b 

XMtfSft or «^*r * c t ec & x tmttj^n© 

Bjffitt#*#<lB«T*. C©fc«>* S$|yj©£5iLfc 

[ 0 0 3 7 ] $ 6 It, S«©ttl&&g{*> 6 0 "CeLtC 
20 ftotO^x-;!- fc^* *^©£J8»©ift£k: 
»Ur. - 4 0 °C- 1 3 0 'Clcmf&ttM, ck9-E-©$ 

W35-50 dyn/cmO-{>^^m^C<!:^ 
««r©4>*^*? F©$5£ttfr6#r#4U>. C 
*i«:<fc9. APfflttttit«Rl<T6. ttB^**4C«: 

[0 03 8] Sfc % 4>9<DlS9LV<DmmWltfi3 5^ 

sody n/cmommt? betted*), mtcimo 
30 fcttffl«fiBi*fi<'r*ct3&sr*-5. 

[003 9 ] C©?g&<t or«, ±8B©«tt«:SlfiTS 

[0 04 0] tit. *«wrtt % c©^>*ttW«i§& 

40 rfflt^. * t &&®m t <bnm^\tfc/mmm = 

9 5/5 : 5 0/5 0ligr^^iI@[^tttBtt€:#fit 
r»SSBRW«:3e«>ti«J:^. 
[0 04 1 ] X^-1fi*n«J1-<D-f>^tOJt*», 

to*3W, «»0. 0 5-5SS%fiS<b$n^o 
[0042] W. C©X^— «f*«-tfte-f>^tt, X 



©S£SJI<DSffi8Wj#3 5-5 Odyn/cmittS 

[0043] *SW©X^-*rttti*£tt. X^-** 

far**. 61T\ « B ^^m^OS®icj£ffll//cWI«c 

*7-7^;b*^36»WB«Stifc»«. TFT3P© 
[0 04 5 ] fte^CTX'TOflte. #IM 5 FfcttftS 

[0 04 6 ] ^B B H^m-?-«2fe<DSS^S^t>^r 
[0 04 7] 

rami m 1-093 mmm. nam) x-c-*ttm 

ttfc. Wfctl,X. 12. W>*SVGA*-fX<D# 
*#«l,fcfc©4Lfc. 

[0 04 8 ] -r>*S/* ? h&rti:fctiT£x^-- ifAO 

T)l (EGMBE) =90/10 (SStt) il/c a * 
©jtoSB: 1 0 0 xf-i/>y;n-Jb*yy^x- 
7 l'CT*ofc. C©S^j8«©«ffi» 
#«4 5. 4dyn/cm"C*-?/c, 
[0 04 9] C<D?g$CC, 4Mma©^Xf^»© 

^^^^hs^cto, H2©«Mfc*3aR©^r*Mi 



(5) WSHU 1 -2 8 1 9 8 5 

8 

fc. tcoi£<DS&£, nottwi). ioox:(« 

2) % ^ <W3) KfcoT. ttfcH^tfo/c e CCDtttH 
©3cjat«»«SJS«cBB«j*< • WBtttBaWIIlrc* 

TflJ 1 £H 1 

[0 05 0 ] *7-7-/;udr*fi«:*tifii-rsSfi<bU 
r. «7XttEo±(ciT0K:J:&a9HIUI«r^»- 
x>yu *©±«c#y^ 5 F©B*dK»ttl/fct© 

AUr*^-STNLCD%ffiJSSlyfc. C©««jjfflfcia 
©ttlKii*iUeufclSJIlt*2K:«'f. *2Jc*c»T. 
^lO-'Qcmfi, fxj IttmWfil 0- 9 Qcm*?SS 

[0051] co^rn, mm&mivm$LnMvtti. 

[0 05 2 ] 094-1 0 (HSfeR it«W> -f>*»S 
(x^-ffiWO) £^M0T, Rtm©ff3Ett*ttffl* 

"C£>9, Sffia#tt^>*«JSS©*ffi3^ (dyn/c 
m) *5*-T. *fc. 098RO f 0!l9(D'r>^ffl^0^Mr£ 
£fe#J ( h*f^K>-fe'>^;^>8) BjgplH'Ctttt< . 

[0 05 3 ] I PA : -fV^PWr^-^ ($,£8 
2. 3°C) 

EG : xfU>^'Ja^ 9 7 a C) 

EGMBE : x^U>yij3-;UJfcy^jUx-f-;U 

7 ro 

EGMME : l/>^«j3-;K/yf x-f^ (ffi 
jAI 2 4'C) 

[0 0 5 4] C©*g*fr&fcipJ6a>ttJ:5fc, 10 0 # C 

#£3 5-5 0 d y n/cm©-f >^4ffll»SCi«cj: 

[0055 ] 
Ml] 



(6) 



»W¥ 1 1-281985 
10 



09 




<j>9M& (MMtt) 






1 




7k/EGMBE = 9 0/l 0 


45. 2 


1 1. 5 


4 


mm 


*/I PA=3 0/7 0 




0. 5 


5 


wm 


*/I PA=80/20 


24. 3 


1. 2 


6 




*/EG=9 0/1 0 


47. 2 


1 5. 0 


7 




*/EGMME=9 0/l 0 


43. 1 


8. 7 


8 




*/im?§ftai=9 9. 8/0. 2 


45. 2 


6. 7 


9 




*/?|«Sttffl=9 8/2 


25. 3 


3. 1. 


1 0 


mm 


*=1 0 0 


68. 5 


3. 0 



[0056] 
[*2] 



H 






JfcSS 


1 




1 7 or 


o 


2 




1 0 0*C 


A 


3 




2 5t: 


X 



[0 05 7 ] 

a# i o o •ca±©««ii x^--* t hit y > * 

[0 05 8] *fc, *ti«:«>*>**61\ Sfi^AIRO 
[01 ] 



20 [0 1 ] *IWKffll»*x^-*ttfflttl©««W©jE 
ffi0. 

[02] *«MCC4B^*^^*«:ttffl0ft:SS©¥ffi 
0. 

1 : <>^i>* » i^* K 

2 : #>f KU-JU 
3 

4 : h"f— ^ 

5 

30 11: MM 

1 2 : m^tm 

1 3 : X^-lf 



[02] 





